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^ " The present invention relates" to a private exchange system using a mobile 
communication network and a call processing method therefor which can constitute a 
wire/wireless private telephone network in a specific area by using mobile phones accessing 
the mobile communication network as well as telephones accessing a general private 
automatic branch exchange. The private exchange system includes a transceiver installed in 
a signal exchangeable area of a predetermined base station transceiver subsystem for using a 
narrower area than the area as a signal exchangeable area, having a transmission/reception 
signal having a different band from a frequency of a signal of the base station transceiver 
subsystem, and exchanging the signal with a mobile communication terminal, a pico base 
station transceiver subsystem for processing a mobile communication call with the mobile 
communication terminal positioned in the narrow area through signal exchange with the 
transceiver, and a mobile communication exchange network for processing the call from the 
pico base station transceiver subsystem, and calculating a communication fee in a special 
charging method distinguished from the general charging method. The private exchange 
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[Abstract] 



system builds a mobile private network which receives the telephones accessing the' general 
private automatic branch exchange and the mobile phones accessingJithe-^Tnobile 
communication network without modifying its design, thereby applying the mobile phones to 
high traffic local calls. The subscriber can directly make the local call to the other party 
using the mobile phone, which inriproyes business efficiency and cuts down expenses. 



SPECIFICATION 

[Title of the Invention] 

PRIVATE EXCHANGE SYSTEM USING MOBILE COMMUNICATION 
NETWORK, AND CALL PROCESSING METHOD THEREFOR 
[Brief Description of the Drawings] 

FIG. 1 is a schematic view illustrating a general mobile communication network and 
a public switched telephone network. 

FIG. 2 is a structure view illustrating a private exchange system in accordance with 
the present invention. 

FIG. 3 is a view illustrating a communication area of a mobile private network in 
accordance with the present invention, 

FIG. 4 is a flowchart showing a communication frequency tuning method for a 
mobile phone in accordance with the present invention. 

FIGS. 5a and 5b, are flowcharts showing a call processing method for the private 
exchange system in accordance with the present invention. 
*Major Drawing Reference Numerals* 

21: wireless transceiver 22: concentrator/distributor 

23: base station transceiver subsystem 24: base station controller 

25: mobile switching center 26: private automatic branch exchange 

27: gateway mobile switching center MP: mobile phone 

TP: telephone 

[Field of the Invention and Background of the Related Art] 

The present invention relates to a private exchange system using a mobile 
communication network and a call processing method therefor, and in particular to a private 
exchange system using a mobile communication network and a call processing method 



3 




therefor* which can constitute a wire/wireless private telephone network in a specific area by 
using mobile phones accessing the mobile communication network as well as telephones 
accessing a general private automatic branch exchange. 

FIG. 1 is a schematic view illustrating a general mobile communication network and 
a public switched telephone network. ..The mobile, communication network using, for 
example code division multiple access includes: a plurality of base station transceiver 
subsystems (BTS) 1 and 2 for wirelessly communicating with mobile phones in cells which 
are allocated communication areas; a base station controller (BSC) 3 for controlling the base 
station transceiver subsystems 1 and 2; a mobile switching center (MSG) 4 connected to the 
base station controller 3 for selectively switching a request call signal with the other center or 
public switched telephone network (PSTN) 6; and a gateway mobile switching center 
(GMSG) 5 for internetwork-connecting the mobile switching center 4 and the public switched 
telephone network 6, A private automatic branch exchange (PABX) 7 for performing a 
private telephone exchange function between a plurality of telephones wire-connected in a 
specific building or area accesses the public switched telephone network 6. 

In order to embody a call service in the general conmiunication network, when a call 

- <' ... 

signal from the mobile phone which subscribes for the mobile communication service is 
wirelessly inputted to the base station transceiver subsystem 1, the call signal received by the 
base station transceiver subsystem 1 is transmitted to the base station controller 3 and the 
mobile switching center 4 cormected through a cable such as an optical cable or coaxial cable, 
a communication service corresponding to the transmitted call signal is provided by the 
mobile switching center 4, and a fee for the communication service is calculated and charged. 
Exemplary communication services include -a call service between the mobile phones MPl 
and MP2, a call service between the mobile phone and the telephone connected to the pubhc 
switched telephone network, and a variety of additional information services for providing 
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weather information and stock information through a voice mailbox. The communication 
fee is dependent upon the kind of the communication service. 

On the other hand, the pIuraHty of telephones connected to the private automatic 
branch exchange 7 are generally wire-connected in a special building or area. A local call 
-between the telephones is made by the exchange of the private automatic branch exchange"?;""* 
and thus not connected to the public switched telephone network 6. 

Since a communication fee for the public switched telephone network 6 is not 
additionally charged and mnemonic phone numbers are selectively used, the telephones have 
been used as local phones or private phones in public institutions and companies which need 
to often make calls. 

However, the private call method of the wire network cannot be applied to the mobile 
phones which are not restricted in communication areas. Therefore, the mobile phones 
cannot take advantages of the local phone method, such as mnemonic phone numbers and low 
expenses. Moreover, a number of local calls using the mobile phones have been seriously 
increased. 

In order to solve the foregoing problem, a temporary private network method has 
been suggested. A management server (not shown) of the mobile communication network 
manages ninemonic humbers'of the mobile phones which subscribe for the temporary private" 
network. When the subscriber requests a call to the mnemonic number, the management 
server searches the real subscriber terminal number corresponding to the mnemonic number, 
confirms the position of the terminal, and connects the call through the corresponding base 
station transceiver subsystem. 

However, when the terminal of the temporary private network does not have the 
restricted communication area through the temporary private network but uses the national 
communication service, it remarkably increases a mobile communication fee. Since the 
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communication area is not restricted, a number of phone numbers allocated to each terminal 
in each temporary private network is deficient. It is thus difficult to increase a number of 
temporary private network subscribers. So as to increase the number of the subscribers, the 
mnemonic numbers used in the temporary private network must be lengthened to reduce 

advantages of the.priyate network. _ v. „ „ _ 

[Summary of the Invention] 

Accordingly, an object of the present invention is to provide a mobile private network 
(MPN) and a method therefor which allow a mobile communication terminal to access a 
private network in a restricted area. 

In order to achieve the above-described object of the invention, there is provided a 
private exchange system including: a transceiver installed in a signal exchangeable area of a 
predetermined base station transceiver subsystem for using a narrower area than the area as a 
signal exchangeable area, having a transmission/reception signal having a different band from 
a frequency of a signal of the base station transceiver subsystem, and changing the signal with 
a mobile communication terminal; a pico base station transceiver subsystem for processing a 
mobile communication call with the mobile communication terminal positioned in the narrow 
area through signal exchange with the transceiver; and a mobile communication exchange 
network for processing the call from the pico base station transceiver subsystem, and 
calculating a communication fee in a special charging method distinguished from the general 
charging method. 

A call processing method for a private exchange system includes: a first step for 
confirming a base station transceiver subsystem receiving a generated call; a second step for 
discriminating whether the base station transceiver subsystem has a restricted local signal 
reaching area; a third step for deciding validity of a call reception number according to the 
discrimination result; and a fourth step for searching a terminal identification number 
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corresponding to the valid call reception number, and transmitting a corresponding call 
request signal. 

According to another aspect of the invention, a call processing method for a private 
exchange system includes: a first step for confirming position of a mobile communication 
-terminal corresponding to a call reception number; a second step for- discriminating whether 
the position exists in a communication area of a base station transceiver subsystem having a 
restricted local signal reaching area; and a third step for determining w^hether to connect a 
reception call according to the discrimination result, 

[Detailed Description of the Invention] 

A private exchange system using a mobile communication network and a call 
processing method therefor in accordance with a preferred embodiment of the present 
invention will now be described in detail with reference to the accompanying drawings. 

FIG. 2 is a structure view illustrating the private exchange system using the mobile 
communication network in accordance with the present invention. The private exchange 
system includes: a plurality of wireless transceivers 21 installed in special areas Al, A2,..., 
for wirelessly transmitting/receiving signals to/from adjacent mobile phones; a 
concentrator/distributor 22 wire-connected to the plurality of wireless transceivers 21 for 
concentrating the signals ft-om the mobile phones and distributing the signals fi-om base 
station transceiver subsystems; a pico base station transceiver subsystem 23 for relaying the 
call signal transmitted through the concentrator/distributor 22; a base station controller 24 for 
controlling the relay operation of the- pied base station transceiver subsystem 23; a mobile 
switching center 25 for selectively switching a corresponding communication network on the 
basis o f receiver identification information transmitted through the base station controller 24, 
and calculating a different communication fee according to the selectively-switched 
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communication network; a gateway mobile switching center 27 for modifying the signal type 
between the mobile switching center 25 and the public switched telephone network 28, and 
switching signals; and a private automatic branch exchange 26 connected to the mobile 
switching center 25 and the public switched telephone network 28. FIG. 2 also shows a 
general base station transceiver subsystem 29. connected to the base, station controller. 24 for 
processing mobile phones and mobile communication calls of an area B covering special 
areas Al, A2,... 

The partial constitution of the private exchange system in accordance with the present 
invention will now be explained in more detail. 

The plurality of wireless transceivers 21 are installed in a special building or area Al 
as well as a different area A2, for wirelessly communicating with the adjacent mobile phones 
by using RF signals. As illustrated in FIG. 3, the private network conmiunication with the 
mobile phones use a narrow band communication frequency f2 which has a different band 
from a communication frequency fl of the corresponding area B. The mobile phones which 
subscribe for the private network search a signal available band by using the narrow band 
communication frequency f2, and thus exchange signals in the private network area Ax with 
the pico base station transceiver subsystem 23 used exclusively for the private network 
instead of the general base station transceiver subsystem 29. 

On the other hand, the concentrator/distributor 22 is positioned between the plurality 
of wireless transceivers 21 and the base station transceiver subsystem 23. Here, the 
concentrator/distributor 22 is wire-connected to the base station transceiver subsystem 23, for 
concentrating the signals from the wireless transceivers 21 and transmitting them- to. the pico 
base station transceiver subsystem 23, and distributing the signals from the pico base station 
transceiver subsystem 23 to the wireless transceivers 21. 

In addition, the pico base station transceiver subsystem 23 is a base station 
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transceiver subsystem for large capacity mobile communication which is wire-connected 
between the concentrator/distributor 22 and the base station controller 24 for performing the 
general relay operation. The base station controller 24 recognizes the call signal from the 
pico base station transceiver subsystem 23 as a signal generated in the private network, 

naniely. local area; r .wv : - -r. - /- , . - • — - --- ^- 

The communication service and call processing operation of the private exchange 
system will now be explained in detail with reference to the accompanying drawings. 

FIG. 3 is a view illustrating a communication area of a mobile private network in 
accordance with the present invention. The communication area managed by the general 
base station transceiver subsystem 29 composing the mobile cominunication network is 
divided into three sectors Sectora, P and y. The mobile communication frequency fl used 
for the general base station transceiver subsystem and the communication frequency f2 used 
for a private call having a different band from the communication frequency fl coexist in the 
communication area Ax of the mobile private network built in one sector or plural sectors. 
A communication frequency tuning method for the mobile phone using the mobile private 
network having the narrow connmunication area Ax included in the communication area B 
managed by the general base station transceiver subsystem 29 will now be described in detail 
with reference to FIG. 4. ' 

FIG. 4 is a flowchart showing the communication frequency tuning method for the 
mobile phone in accordance with the present invention. When the subscriber turns on the 
mobile phone which subscribes for the private network or inputs a special key, for example a 
communication frequency setup key, a microcomputer (not shown) of the mobile phone sets 
up an operation mode as a communication frequency tuning mode (S30), reads the narrow 
band communication frequency £2 stored in an internal memory (not shown) of the mobile 
phone, and tunes it with the mobile private network, namely the signal of the wireless 
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transceivers 21 (S31). 

Thereafter, the microcomputer discriminates whether the tuning operation using the 
communication frequency f2 is normally performed (S32). As the discrimination result, 
when the tuning operation using the narrow band communication frequency f2 is not normally 

performed and thus a pilot signal of the base station transceiver subsystem-is -not detected, - 

namely when the mobile phone is not positioned in the special area Ax shown in FIG. 3, the 
microcomputer reads the mobile communication frequency fl stored in the memory and tunes 
it with the base station transceiver subsystem- 29 (S33). When the tuning operation is 
normally performed to detect the pilot signal, the microcomputer embodies the general mobile 
communication with the base station transceiver subsystem 29 by using the PN code of the 
detected pilot signal (S35). 

However, when the tuning operation is not normally performed, the microcomputer 
• decides the cuirent state as a service disabled state, re-reads the narrow band communication 
frequency f2, and repeats the tuning operation (S31). 

As the discrimination result, when the tuning operation using the narrow band 
communication frequency f2 is normally performed to detect the pilot signal of the pico base 
station transceiver subsystem 23, the microcomputer embodies the communication by using 
the PN code of the pico base station transceiver subsystem 23, thereby requesting the call to 
the terminal which subscribes for the -private communication network and confirming the 
result thorough the mobile communication network. As a result, the mobile communication 
service can be provided only in the special area Ax. 

Thereafter, when the mobile phone is disconnected from the wireless transceiver 21 
(S37), for example, when the mobile phone which is positioned in the special area Ax as 
shown in FIG. 3 and which subscribers for the private network timed with the private network 
communication frequency f2 of the mobile private network leaves the special area Ax to be 
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disconnected from the wireless transceiver 21, the mobile. phone reads the general mobile 
communication frequency fl stored in the memory and tunes it (S33). When the tuning 
operation is normally operated to detect a PN code of the base station transceiver subsystem 
29, the mobile phone can perform the general mobile communication with the base station 
- transceiver subsystem: 29 .by- using ■ the-PN- code, - namely --server-as v the -general mobile 
communication terminal (S35). 

The call processing operation of the private exchange system for providing the 
private communication service to the mobile communication terminal tuned with the base 
station transceiver subsystem will now be explained in detail with reference to the 
accompanying drawings. 

FIGS. 5a and 5b are flowcharts showing the call processing method for the private 
exchange system in accordance with the present invention. When the call signal requested 
by the mobile phone positioned in the communication area Ax of the mobile private network 
is inputted to the mobile switching center 25 through the wireless transceiver 21 adjacent to 
the mobile phone (S50), the mobile switching center 25 discriminates whether the base station 
transceiver subsystem receiving the call signal is the general base station transceiver 
subsystem or the pico base station transceiver subsystem 23 of the private network, ^ When 
the call signal is requested by the general base station transceiver subsystem, the iriobile 
switching center 25 performs the general call processing operation, and when the call signal is 
requested by the pico base station transceiver subsystem 23 of the private network, the mobile 
switching center 25 detects receiver identification information of the inputted call signal, 
namely dialing information (S51). When the detected dialing information is an mnemonic 
private phone number defined in the private network (S52), the mobile switching center 25 
discriminates whether the phone number is a private telephone number or private mobile 
phone number (S53). 
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As the discrimination result, when the phone number is the private telephone number, 
the mobile switching center 25 connects the requested call signal to the telephone having the 
corresponding private telephone number through the private automatic branch exchange 26 
(S14). In the case that the mobile switching center 25 is not able to connect the signal to the 
. private automatic^. branch „ex^^ 26, ,the^mpbile..switcW center..25..searches.,a:number /of . 
the pubHc switched telephone network corresponding to the requested mnemonic number, and 
requests the call to the local telephone through the public switched telephone network. 

As the discrimination result, when the phone number is the private mobile phone 
number, the mobile switching center 25 connects the requested call signal to the mobile phone 
having the corresponding private phone number through the base station controller 24, the 
pico base station transceiver subsystem 23, the concentrator/distributor 22 and the wireless 
transceiver 21 . The aforementioned process will now be explained in more detail. 

Firstly, the mobile switching center 25 confirms the mobile phone corresponding to 
the inputted mnemonic private phone number, namely terminal number, and then confirms 
position information of the terminal through the mobile communication network management 
server. When the terminal is positioned in the special area Ax managed by the pico base 
station transceiver subsystem 23 of the current private network, the mobile switching center 
25 connects the requested call as the private call of the private network through the pico base 
station transceiver subsystem 23. When the terminal does not exist in the special area Ax, 
the mobile switching center 25 does not connect the call because the subscriber has requested 
the private call. In the case that a special service, for example extended call conditions have 
been registered, the mobile switching center 25 connects the call as the general mobile call, 
not the private call. 

When the private call is ended (S56), a communication fee. is calculated pursuant to 
the private call tariff determined under the agreement between the private network subscriber 
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and the communication service company. That is, when the caller and the receiver are 
connected in the mobile private network, the communication fee set up under the previous 
agreement is charged or free calls are provided. 

On the other hand, when the detected phone number is not the private phone number 
• (S52), the-m^9bile- switching center -25- discriminates whether the phone-numbenis a telephone 
number or mobile phone number (S60). When the phone number is the telephone number, 
the mobile switching center 25 connects the requested call signal to the telephone having the 
corresponding phone number through the gateway mobile switching center 27 and the public 
switched telephone network 28 (S61). As the discrimination result, when the phone number 
is the mobile phone number, the mobile switching center 25 connects the requested call signal 
to the mobile phone having the corresponding phone number through the base station 
controller 24 and the general base station transceiver subsystem positioned in another area 
(S62). 

When the mobile phone call or telephone call is ended (S63), a communication fee is 
calculated and charged in the general charging method. 

The call connecting process between the telephone accessing the private automatic 
branch exchange 26 and the mobile phone of the private network Ax will now be explained. 
The private automatic branch exchange 26 ' receives dialing information from ^ the -wire-" 
connected telephone, and discriminates whether the received dialing information, namely 
phone number is a private phone number which it exchanges to connect a call. When the 
received phone number is an abbreviated number which does not include a special code such 
as '#', the private automatic branch exchange 26 connects the call to the wire-connected 
telephone. Conversely, when the received phone number is an abbreviated number which 
includes a special code such as '#', the private automatic branch exchange 26 discriminates 
the phone number as the private mobile phone number and transmits it to the mobile 
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switching center 25. 

Accordingly, as described with reference to FIGS. 5a and 5b, the mobile switching 
center 25 confirms the position information of the mobile phone corresponding to the private 
mobile phone number through the mobile communication network management server, and 

connects, the requested^call Jo. the m positioned, in the special area. Ax.managed-.by.. 

the pico base station transceiver subsystem 23 of the private network as the private call of the 
private network through the pico base station transceiver subsystem 23. When the terminal 
does not exist in the special area Ax, the mobile switching center 25 does not connect the call 
because the subscriber has requested the private call. In the case that a special service, for 
example extended call conditions have been registered, the mobile switching center 25 
connects the call as the general mobile call, not the private call. 

When the private call is ended, the communication fee set up under the previous 
agreement is charged or free calls are provided. 

For reference, the operation for discriminating whether the call access request phone 
number requested by the subscriber is the private telephone number or private mobile phone 
number provided in the private network by detecting the subscriber identification information, 
namely dialing information, or discriminating whether the phone number is the telephone 
number or mobile phone number generally used in the public switched telephone network and " 
mobile communication network will be better understood by examples below. 

When the subscriber requests a call to ' 02-222-2222 'n or '011-222-2222', the 
subscriber accesses the telephone or mobile phone having the corresponding phone number 
through the public switched telephone network 28 and the mobile communication network. 
When the requested phone number is an mnemonic number, for example '3333', the 
subscriber accesses the telephone having the private phone number corresponding to '3333' 
designated by the private automatic branch exchange 26 through the mobile private network. 
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When the phone number is added with a special code such as namely '3333#', the 
requested call signal is received by the corresponding mobile phone existing in the private 
network area Ax and the communication fee set up under the previous agreement is charged 
or free calls are provided as described above, 

-t;;-^ -In -addition," when the- subscriber calls the telephone number of the- private automatic- 
branch exchange and the corresponding telephone does not respond for a predetermined time, 
the private automatic branch exchange exchanges the call for the private mobile call. In this 
case, the private telephone and the private mobile phone can be called by one phone niunber. 

As discussed earlier, in accordance with the present invention, the private exchange 
system builds the mobile private network which receives the telephones accessing the general 
private automatic branch exchange and the mobile phones accessing the mobile 
communication network without modifying its design, thereby applying the mobile phones to 
high traffic local calls. The subscriber can directly make the local call to the other party 
using the mobile phone, which improves business efficiency and cuts down expenses. 




(What Is Claimed Is] 

1 . A private exchange system comprising: 

a transceiver installed in a signal exchangeable area of a predetermined base station 
transceiver subsystem for using a narrower area than the area as a signal exchangeable area, 
. . having ? transmission/re^^ 
the base station transceiver subsystem, and exchanging the signal with a mobile 
communication terminal; 

a pico base station transceiver subsystem for processing a mobile communication call 
with the mobile communication terminal positioned in the narrow area through signal 
exchange with the transceiver; and 

a mobile conrmiunication exchange network for processing the call from the pico base 
station transceiver subsystem, and calculating a communication fee in a special charging 
method distinguished from the general charging method. 

2. The system of claim 1, wherein the transceiver comprises: 

a wireless transceiver for wirelessly transmitting/receiving a signal to/from the 
mobile communication terminal positioned in the narrow area; and 

a concentrator/distributor wire-connected to the wireless transceiver for concentrating 
the signal from the mobile communication terminal and distributing the signal from the pico 
base station transceiver subsystem. 

3. The system of claim 1, wherein the mobile communication exchange 
network does not charge when a caller and a receiver are connected through the pico base 
station transceiver subsystem. 
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4. A call processing method for a private exchange system, comprising the steps 

of: 

confirming a base station transceiver subsystem receiving a generated call; 
discriminating whether the base station transceiver subsystem has a restricted local 

signaLreaching-^area^ — - ^. — - t- - 

deciding validity of a call reception number according to the discrimination result; 

and 

searching a terminal identification number corresponding to the valid call reception 
number, and transmitting a corresponding call request signal. 

5. The method of claim 4, wherein the call request signal is transmitted through 
a public switched telephone network. 

6. The method of claim 4, wherein the call request signal is transmitted through 
a private automatic branch exchange. 

7. The method of claim 4, wherein the call request signal is transmitted through . 
a base station transceiver subsystem having a" restricted locahsignal reaching area. 

8. A call processing method for a private exchange system, comprising the steps 

of: 

confirming position of a mobile communication terminal corresponding . to a call 
reception number; 

discriminating whether the position exists in a communication area of a base station 
transceiver subsystem having a restricted local signal reaching area; and 
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determining whether to connect a reception call according to the discrimination result. 

9. The method of claim 8, wherein the call reception number is an mnemonic 
having fewer digits than a mobile communication subscriber terminal number. 



18 



Fig. 4 
Start 

fl communication 
f2 communication 

disconnected? - - - — - - 

End 
Fig. 5a 
Start 

Request call 

Reception base station transceiver subsystem/ receiver identification information 
Private phone number? 
Telephone? 
Call ended? 

Charge private communication fee 

End 

Fig. 5b 

Telephone? 

Call ended? 

Charge general communication fee 



19 



THIS PAGE BLANK (uspto) 



(51)olnt. CI 
H04Q 3 /62 



(19) Qlth&i^^SI§(KR) 

(12) ^DWm^^^ik) 

(11) SDmm. 

(43) §3HaXF 



^2000-0061038 
2000ia 10^16^ 



(21) maSlS 

(22) ^^^If 



10-1999-0009809' 
1999t3031!23^ 



(71) m&21 



(72) m^Xi 



(74) aaiej 



/dg^^AI M^m 99 

g3|£SyA|g&qaO|DHS123O|0Hg613S701S 

S g.»AI§e>?S?IIS^DhS115e707a 

S:7|£^kfAIMS?4-LHg¥S0l-s402mi803s 

S:)|£SeJAI4=IlB^S£l832^a^<iM03ei504i 



(54) oisg<yag oige^ A^SIls^Al:^i! 3! zioii s 



e ^^se. g&*2i A^^ias^:?l(PA8x)2^ as s^Ei ^^asj^ife ms. oisstig^a s<ystfe oisssf:>i(Mobiie 

'phone)S S^.OIgSkOI. = § XI ^ Ui Oil A1 21 A^^aag^OI =?^Si^m OlSSiilgJg OlSgt Ah^3&AI4:g! 

ai 3011 mm s. aaia^soii 2^5^ 2°^, fe*:"! Ai^H^Ai^^as. s^j :jiji^2| {^s.jii^ s^lhoii. &^pi s^m 
a §s s^s tisiiist s^es sm, &oi uixi^ <mso| ^Il^>^£^^ □ ifaistfe ^4=d<ys» d\x\o\. 
01 ^ss oiss<y B^^uia <Majii?>s 4^sshfe 4^3| ^4^^4=&2}21 i^s.iRmm sen. ^y:?! es s^lh 

Oil ¥ixiohfe oigs<M e&^:'ia2i oissti sa xnaimfe ^i^iii^; fe^^i 4::'ixi^s mm s.m xhsioFoi. oioii □oh 
Aife ^^afe a^gfi^oii °i6H gtjbiss t^^mfe oiss<y lasjgfs ai^ojoj ^p^saoi, g^^si 

AF^B^PIOII £33 a^S ^dlSsJ^m Ol^SiJg^Oll 21 S^SI^ OlSSSf^ie 2^ 4-§5^fe OISAI^I2^9^S ^?ll 

asaoi ais&^°sMH. oissis^iJia smifoi as ^msaoii ^tii ^§ai^ ^ sioi. ^ygsis ^^ag^si oie 
Bsi^im mm ^ai ssj^^ ^ sisss uis^ifM £26^fe oH^ ^mm ^^gej aoiQ. 



£2 

£ 2^ ^ ^^soii mm }s\^iD.^h\±m9\ ^x\\ =?^m £Aish 510112. 

£ 5a. £ 5b^ ^ ^^SOli CQS A^^mi^Ai >iilOilAH£i ^ xHai^^SOii CHt[ ^S£S £AI^^ aOILf. 

o21 : ^/4^<ii:?|o22 : Sg/^bH!?! 

o23 : :P|II^o24 : D\J.\^ mO\D\ 
°25 : 0|§IIltf:7|o26 : 

o27 : :H!OIM?iIO|{Gateway)oMP : 0\^^mD\ ■ . 

OTP : 

- ' - •- - — - - • — - 

^ ^^S€?. oiee<ii^^^ o!gE^ Af^iii^Ai>i§] SI 3011 mm m. xnai^^soii 31^^m ^^nmn^, m^^ m 

^ jntf:?l(PABX)2f 3^ ^<yS£i:?l^ Se, Ol^S<:ilg,^Jll et^af^ 0|§2af::'l(Mobi le Phone)M Olgo^ 

01. ^SXI^LHOllAHSl ^/^M A\^Em^^O\ =?^£\^m OISS<Mg^g oi^sh M^H^AI^^g] ^ 3011 CLf^ ^ xHE.! 

£ 1^ ^^i-^^ 01§S<:^^^ SI ggSsJ-^^(PSTN: Public Switched Telephone Network)M I^H^^^M £Ai^t' 2^ 



S. feOI Oie§<yi^. OII»SCH aSS^(CDMA: Code Division Multiple Access)S^5J OjggdJg^S, 2|2! m 

g€! giJS^eJ ^(CelDUSJ 0\mEsiD\{iiP)2k §t!o^fe ^^S| IJIXI^CBTS: Base station Transceiver 

Subsystem) (1.2): ^:)\ :)\X\^{BTS)m M0\o\^ JilCXUKBSC: Base Station Controller)(3): &^:7I :>\X\^ XjlCHUj 

(BSC)2f SgEIOI. a^B m. t!sS Ei SEfe SgSfi}&(6)oS m&m^ 0ISJ2Si-:'l(MSC: Mobile 

Switching Center)(4); S! 0IS51S^:'I(MSC)2^ Sgas}af(6)212| °^2} g^S HiSoffe ?ilOIM?IIOI(GMSC: Gateway 

Msc)(5)g s&shoi ^sa^ s^a. fe^:"! ses2fg.K6)oiife. ms^m sfe ^gxi^uoiiAH ^^os ^4= 

°1 ^<aSSt:'l(TP: Telephone)^^°l M^Esi Il§iD\^m 4=IS8^fe A^^2S^5|(PABX: Private Automatic Brancti 
ExchanQer){7):?t S^aoi 2ia. 

^D\2i aoi ^safe fe'e>?5!e! s<y&oii/d oisasKcaii) Am±:>i 01*01x1^ oieg<MAibi;?iO)i 

9IIOIMWa 5II0ISS 2S S^S 71X1^ HICH3|(3) ^ OlgmS^UI (4)01! S^am. a^s S 

soii oHssFfe §6!A^ul>i:J^ fe^:?! oisia&:?i(4)oii asH sissa oisan, niga^ S6iAHbi>iOii mE\ sHsafe s 
...6J espi.AK#. .¥2fafe. □!. .feo.i. g6!Aitii:i:oiife oisas}:5i(MPi,MP2)e}a .oi.eaif.Mbi4:...sEfe o\mE^:>\si fe^ui s 
'gasfgfoii e^§9 ^i^Em:)\(w)?}si o\mEmA-\u\±. nam g^Af/Msg oig§t kfMisa iJ ease eiif as a 

&e. lypi m^bs}:ji(7)oii asa ^-f^a s<yaa:'i(TP)fe. m^'^s.^ ^ssg se^ ^sxi^uioii s<yos 22 s 
^afe ^<aa§f:?i(TP)e}a ?ui asf gsjfe. A^^il&:'l(7)a sstssfon ojgn oi^otxi°s, 401 

lEfBjAi. sgasfs(6) umm mm asissoi ^es ¥^^axl afe s omaL ea asfass sas 

Afgu 4= s!:)i (iii^oii, asfs aoi A^gs^fe ai slA^ moiiah oisul ^uast sfe A^^as^^ yai A^sa 

Z1&IU. 4^:?i2f ^{^^mMsi MMEsi ^'MS, S6!S^o)i xii&axi af^ oisasf g^^oiife sfcn oig^^ ^ 2101. 
oisasj^isAHfe 4^:'i ^yaa gf<!Moi sife §s. oiissa. as}eisa ef^tSf si uisa ximsi #a siss 

^g3^X| 56ffe eXilgOl 2l2i°ffl. OI£i§} SXIISS 0ISaSH7|« OlgeKM AHJISSf* ^'ISoffe B14-D\ aJSloHXIfe fi 

i^g. CH^ a ^xiiAi an 2ife ^goia. 

4h:3ia as ssism oHgsPi ?iskm nie^a g^<^oi MM'Si- 01 a^<!i)oiiAife d[m A^^g}o)l ::ifg,'a 01 

sasj^ia zfsfeisa oise<Mgfa ^^^lA^b^(□lEAl):)^ ^eisKJi shs sm essfs. 01 on& 

sFfe ^xii :?fgjxh ss* s^ohAH, n e^^:>ia 9ixia si^im ^ 8hs ?ixia :?ixi^e sshah sb sgjAi3t?ii 

neiu. 401 gf<^s A^^i^o|| e^ol:)^ A^^&^s §oH msi:>\^m s^oi ms^axi a?:a. a^ chcioii 

MU D[^o[0\ 01 A^bl^S OlSSFfe 3¥01lfe. Il^ha OlSStlQgOl ¥3}^ = OfL|£f. Xl^Oj WitiaXI So°M J[ 

MMM9im =?ma\oi 2i B^oioii m"^'^ ^ as^as:?^ nisan. ois ejsH iih^ A^^g^ ^^eJx^4-s 
■ ^&^o^ffl.•^^§^x^^g s}cHAi3i?r?i6HAHfe ^h^Ah^g^oiiAH Ahgafe ef^^ss^t ^o\x\j\\ aoi Af^a^a- siss ssm 
XI 5Sh5ii afe si-iigol a^^sD. 



(D-EtAH, M ^^SS 4^:?ia as SMISS SHgSPI ?ISK)1 Sf^^a 2°SAH. OieSd E^^^?P^ XI^Oll ^s^aoi Af^g^ 
21- 0|gA^^J^S^g^(MPN: Mobile Private Network)^} 3 ^►aS XllSSffe Ql . Zl ^55)01 Sife 20ia. 




^UIOII ?|x|6fe OieSiM B&^:'l2f°) 0|gg<M sS %Z\o\^ ^^DIXI^: g! 401 ^UIXI^S SS SJEISKS. 0|0|| 

ai5H/Hfe S& ?^£lfe ,gE2J 3ISlf<!^OII °I6H SdHIgS <y^Sffe OlSSd S&gfS S&8K)4 ^ 

§°S oUS. 

S fi^^yaS ^<MS^fe 4B?(lfi Si.^5K)l Ol^OlXIfe 31S ^gog 3fD1. 

SE£}. & ^^soii A^^ias^Al>ii!0||A^sj s xHeig^as. ^^^a ss 4=<y§f uixi^m s^ole^fe leai; sfsja 

51X1^01 dSEg :7|XI^2JX|g =^go^fe 2BPII: 4^:?l S^S g3K)ll ©£} 4=<mei S sf^fflS 

s a^dss 4b?iis s&oK)i oi^oife 2§ ^§°s s^fe 5010. 

OlSK :fef:>|2} aoi Ol^OIXIte e &^SOI| Cag OISS<Mo^° oiS& A^^J2?^A|>;i! S! 3011 ccfe S iH£lg.^a 

2J a^AIOllOII CHoH, g^Ei £SS 5fSSK)j &^Al|ol ^SSIP. 

E 2fe e &^gOil CDS OISS<y&S 0I§& A^^I2S^AI^g!(PXS: Private Exchange System)0)| CHS^ SSI 

EAie Ah^HSJAi^as, ^§xi^(Ai,A2....)Liio(i 2|2| ^xiaoi, essi oigaifi'is^ ^d^s 

<ysa ijgs^fe s^e. ^boii ^ga :?ixi^hs^ei a^a^ i^m.m sbHShfe si/gbH:3i{22): &^:7i ag/ 

SdH:'l(22)S SoH a^Elfe S 6!SS gPtlohfe 4::'IXI^(23) : fe^:*! 4::'IXI^(23)°J mCHShfe :?|X[^ III0J5I 

(24): 4^:?| 171X1^ «IOi:?l(24)g SoH S^SIfe 4'<M» iiggeoil EiTISKM, SHgSlb SiJg^g Ii2&5f3, d§i 52 

»a s<!i!gfoii [l:^£^ Aisas s<yfi^s <i^# V2^s^fe oieH&:?i(25); o|gIns^:'l(25)2^ sgsag.M28)2}°i 
^^b^% a^sKJi 5lg^s^fe ?jioie 91101(27): 4^:?l 0lSJnt^::'l(25)2^ ggasfg^oii 2^21 essEife s^^sj-Ah^at* 

31(26)8 5&SK>| qPSafe ai. E 20ilfe feOl I'lXI^ HI0j:?l(24)2l SgSCM 4^:7| sgxi^(A1,A2. . jes ?im(Cover) 

sffe xi^(B)LHsj oieasf:3ia oi§s<y S4^°l xHdisffe eeiisj ::'ixi^(29)oi ^mi eaisoi 2ia. 



e^x^. ifefPi ^/4=iy:'i(2i)fc s^L^o| «§2!g afe ^§xi^(ai)s gg. ahsp^ s§xi«(a2)oii ^4=^ 
2|2| ^xigoi. oisas}:jiei!f rf^^s^ %iAo\^ ai, oisasfiJisfsi At^gf £ 3011 £ai& 

"UF2f tOI. ■6HSXl'^'(B)0)|A-j Ajg£|fe S;M^^1^4:{f1)2^ Q|^ -:?g-gfe gtH«o| gy^Ilf4.(f2)g AKS'Sfffl. S fe^Sdl 

»^ A^^g^o^l :l^°Ja oisasf:)!^. <ys :?Ffeu^si g^g ^^iJi gai^°j e6!^nf4'(f2)¥Ei 4=lss^E^ ^§gos 

Mi. Ah^& XI ^ (Ax) moil AH <Mg n^OI gg} 31X1^(29)01 0^y AF^S a§oj ^31X1^(23)2} GI^OiXMl ^Q. 

Sha. &»3| Sg/SbH3l(22)fe. ^/4^6i3l(21)a ^Bdl SgS 31X1=^(23) AFOIOIl ?IXIofD1. ¥B°J 

3|XI^(23)2ffe SdSS SgaOI. 4^31 ¥d ^/^d 31 (21 )SS¥a 2^3^ dS» SgSlOl &*3| «B0ll SSS 4: 
31X1^(23)°^ a^8f3, &^3| 4:3|X|5^(23)°S¥a S^Sb dSS &*3I ^/:=;^<M 3| (21 )^ SbHS^CK 

3 £13. 4^31 ^3IXI^(23)S 40| S f /SbH3| (23)2f 3|XI^ 1-110131(24) AlOIOII ^<Mog 33901. gJlig^fS 
4'?golfe i SifSI OISS<M0|i l:lle^ a§ 3|Xl^oSA1. 3IXR HIO|3l(24)fe, 4^31 4:3|XI^(23)o£VE-1 Ei^^Sfe s. 
6Ja» A}^9^ ^. ^mXI^OilAI dfiS 2J^S13|| SCf. 
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^^:>\Si fe^OI ^^Sjfe, Af^J2??Al^iJ0)|A1S| S<M/HH|^ ^ S X)£| e^fojl DISH. S^E! £S§ 5,^SoK)j fe^AIISI 

7:1^(29)01 ^Ifoffe S<MX|^o_ 33„oj /HiEKSectora .p .y )S ^l^SCX S!°D1. 40| g,'°J°| & ^iJEIUIOII. Sfe D^J^ 

2} inam\ oisA}sa&i^°j #<yii^(Ax)oiife, E^m ti\n mo\ g&^si :jiii^oi A[m3\^ o\mmt> ^m^ 
(fi)2jo)iE e<M^»4=(f i)2ffe Q^o\ am MM sM m^^m^{^2)^^ Bmsm sife qi, ^*D\si aoi. s 

:'IXI^(29)0| ^^i^3^fe gii!XI^(B) ^'VOll SSSIfe S<MX|«(Ax)e 3>fe 01 =AF^i2S}°fg OlgShi?! 

Wl 0| = asH3|(MP)°J aaS S(0n)8F:HU Efe ^§ 9l(Key) OIIS#CH. e<M^nF4^ MS 3l(key)S <MS!! S^eh 

a, oi#aa:?i2i Dfoig(Micofn)(DiEAi)g. s^fs^B ^§(S30)om. 4^31 oisasj:?isj lh^ 

D)|2ai(Meiiiory)(DIHAI)01l XHSEI ^M^SI g<y^m4'(f2)a ^^SfOl. OISAF^i)Sf&(MPN) ^, 1/4=6] 71 (21.) °l 

ijSOil ¥5AI5ife "e2fg >.a(S31)&D. : 

01^, 4.0I e<!i!^»4'(f2)0|| S^gsfOI 4=S£ISlfe XIM &^(S32)Sffe QI, egSS^. ^Oj^SI m<M^ 

E 3011 £A|& ^§S^(Ax)LHOil ?|X|5}32 Sill Sffe 3^. 0)ie£|0|| XIS@ 0|§S6! ^»4=(f1)S ^^oh 

o<. fe^:)) :?i5;i^(29)iif ssAi^it e2f(S33)# ^'ISai^izi. n g^f. esg^^^oi s^^a-o^ 4^«S£ioi <Ms:'^ s 

#aa, 2#Si Ef^a <ysai PNSEB OlgahOI, &^:?| J\X\^{29)l!i°i 0I§S(M(S35)0| ^-SS 4= 2ife &^EHS a 

DAI ^^o^:I^, oioii s5Eo^fe 4^:31 3f§(S3i)m ef^ '^^^a. 

mm. ^Di e§(s32)§a, sch^sj sd^m=^(f2)oii gsM^foi §4^ ^'isacH 4::?ixi^(23)hi »ga (^s 
:'^ a#Eife s^, 401 g^a it :?ixi^(23)°j pnseb oigsKJj s<m&osmi. oiss<i]g.^M SoH A^^S1yi^o)l 7^i.' 
a e^^3i£foj s e§ ^ ^mm m2im ^ sj^ii sen. oioii cdsf ^sxie«(Ax)oii ois^^MAHbi^; xiisoi ^h^sH 

.Sa;.-: ^-.v. • . ■-. . . , . .■ ■ • ■ "Ki., 

01^, 4^:51 ^/4-<m:3|(21)£}2J SiMOI &S(S37)£)fe 3^, OllSea. E 3011 SA1§} Ufa ^01 s§x|«(Ax)OII 9\ 

ximOi OlSA^^H&gfoi A^^a^ g<M^nh4=(f2)2f eSSCH 2ife A^^g,^OII D\^B 0le£^S^9P^. 4^:?l ^SXI^(Ax)S 
51CHU7II ElOj ^/4'<y:?l(21)2}°l §^0| 9§Sfe 3^. OimEsiJl^ S'^g} bfSf ^01, Wie£IOII n§a ^ 

olssij ^^^4=(f1)» ^sshw ssaisi^ ssf(s33)s 4=S5f3, n g^f sss^foi §4 4=saoi :?ixi^(29)°i 
PN^E:'^ ssas. oia oisskji 401 :3ixi^(29)3}°i ae> oisgd!(s35)oi Di^m ^eh^ acH, oi=s<m 

-OlSf.- 4^:31 2f ^Gl- oil g^Sfe 01 =SiM e^'^IOII A|^-S<MAHt)l:ii« meSlfe A^^JnS^A|>;llOIIAH•2|••S xH£|-s - 
SfOII CHoH. S^a sag &5SI01 4^A||ol ^s&a. 

^M. £ 5a ai £ 5bfe e ^^§011 mm AIS3tJA|:±:iJ(PXS)0||AH21 S. ^^£|g,^a01l □§} S^f sg^g a^S, 

UD\ ol#A^^I2&&^°l SiMii^(Ax)uioii ?ixisii} 01 sasf:iiS¥EH fissfe s <!Js:7K o\mE3iD\°\ mm 
9ixm es sua ^/4^<MDi(2i)B §o«. oisjnih:3i(25)s ej^(S50)ga. ^^^i oisii2&:?i(25)fe. feoi s <:ds 
s 4<y§^ 31X1^01 g&} :»ixi^ei XI sEfe ai^&^uisi 4i?ixi^(23)ei xia sgsfoi. &oi s <ys:'^ i'ixi^hs 
2sa s^, sfe^2| m x^s.\m^'m 4=issni. eieoii 4^:ji s. tim^i ai^sui°i rir:)ixi^(23)os¥EH asa 2 
^. feOj gj^gfe s <Mso) ^'g§e Doigg gas g^(S5i)sm, 4^:11 s#a aoigii ga:?!- Ai^gf 
LHoiw ;?§8^:]a ai^ ei^fsfa AhsasiBjs(S52)oii oHSsf^ s^, dai ^{^a\m aaas&j xi sfe oimai^ asfa 

Sej Xl« &^(S53)tfCK 



At- 



J\ ei23}. asiejsoi go ^ ^^^^ M^j2i}3i{26)s soH oh& Af^ssfa^a i!>^ ^ 

XI as a^oiife. olsHs^:?l(25)te sse! ^^sfe^soll Digsfe sgasfg^si ass 5?ofAi g§as^o^g 

©g^a, o|gA^g aaasej ags s qm :>ui^ hioi:»i{24). ±31x1^(23) si/i 

S^:'l(22) g ¥<y ^/4=<y^l(21)S S6H oH& AF^^SfeiSS 0ISaS}:)|2f 32 S^aS^ mfe ai 01 

§}a. ^^iJi ssa ^!Sfeis:J^ Af^g^uioii/d msm^ Af^a£fas(S52)oii sH&mxi sf^ 3?, qui ^^asfeja3 x\ 
£fe oisas}as3 xi» &^(S60)sn2. eg23}. s<ya2fas3 3^, ass s tis.:>\ ^:)\ ?iioim^ioi(27) 
SI sm^si<^{2B)m SoH oH& aaasg gjojsi sdiaa:»i!a s^f 32 s^cseDas^ e^(s6o) 
2a. oisaaasa 3^. s »ich:'I(24) gy as ^sxi^oii ^x\^ m^2\ :>\x\^m gsH 

SHS asfeiss Q\m^mD\s!t 32 §^(s62)aE^ mo. 

0|#. gsfoii OJ8H 32 S^S Ol^SSf Sfe ^<ySS^:3^ SS(S63)a3. OlOII SH&SFfe fi = g Sjs 

e^a, Af^in^:?! (26)0)1 32 s^a ^<yasf:?i(TP)» oisshoi A^^g,^(Ax)LH°J oi§a2f?i(MP)2h s ^gsh^ jfgoii 
□isfoj ^gsh3, 3n 4,01 Af^jasF3i(26)fe. ^<^9.^ 32 s^s ^<yasnjis¥a gj^gfe aoisn §a« ^a 
aoisi! §a =. asfasijf xfiijoi mmtm m. suAisib Af^aaejs3 xis Bmo\^ ai. 32,' 4= 

<Mg) ^m^m.D\ ^Q^B a£3 SAIOll '#■ S2I as ^4=3E:)F ¥:'faCH -Sill a^S 3^013. A^tf Ii!^:)|(26)fe 

^ot@ ejS3 SAioii '#■ enf fe^g ¥^^aw sife 3^011^. asfsjsa o\mK\u asfass egsF 

01. 0ISB&3|(25)S a^g[p. 

oroil a}£F; 0ie5i"S>-5|(25)fe, £ 5a ^ £ 5bS SiS a^e;^ bf2f aOL ife-OI OISAf^ aiasOII oHSSffe 01 

saa:'isj ^xi§a» oiesd^ 5t£iA4tHg mm sf3moi, A^^g^u^°J 4::»ixi^(23)oi asmfe ^§s^(ax)u) 

oil afe 8Hg OlgaSHJISf, asa SS ^^Zil ^:5|ZI^{23)S gSH ^. AIS&^UIOIIAHSI AF^SS}^ S Si,'A|3II). 

s AI3IJI a^?ii aoi. mm^ k^ti\± m. m^mm S2j goi s^aoi sife 3^011^ ais§s}?i ofh s&^si ^a oi§ 

01^, 401 ssfdi 210H 32 Afsgfi}:j| sea3. oioii sH&m^ Sim see afs g°'oii °|oh saa 
sas ¥3i6i:>iu ccfe ¥e§a}:j| JiigaE^ tiD. 



6.01 sfAJxf ^ CfOlgi! §£g ggolOl. :?ISXIP| a§t^ S S^a:? aSfSmUf Al^ifLHOIIAH M 
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EjXH, mmm mm^ ssfass "02-222-2222" se^ "011-222- 2222"^ qssf^ g^. 2121 sgamgf 

(28) s ois§<MOh§ 5H& sste!s:ih x\m& sfe oisasfiJisf s^as^ e^^° ^ 

Si ess e^arsiE ejs, oiigsoi. -3333- ej oleA^^Ii)€^g^g ssh "3333-011 oHg8^fe Af^ssfei 

Ah^a&:)|(26)g ssh xiss! ^<yssf:5ioii s^gs^ sn). asiasoii '#'^21 ^ufa^ 

3^. ^ "3333#" eJ S^OIIfe. dh£f figa S dSIif Af^gf S^(Ax)UIOII 2ife oH& OIS£!a:)|0J| Sf^ 

as^ sm. :?^g."J^2^ s<yaflie.K)ii A^ao^l getg af^ssj ess ¥2fsf:>iu se^. xhei&d. 

01 ^^oiisE, Rmj\2\ ^i^mm s^sfe s^oii ^§ A|^^se^ sson s^fe 3¥oii Ah^ la&^pf 

01 sg A^g oigasfs a&5foi s.mm siom. 01 s^oii af^ ^<aafi}2f af^ olS2a^:)^ shuo| asfeiss 



&^:'i£f ^01 ?^aoi oi^ojxife s ^►soii \l\s oimmiii'Sim oig& A^gJnf^Al>iBi 3011 me m. x^elg,^sg. g 

SSSiOl XHIS&SSM), OlSaSJIJIS SSfifOI ^LHSSfOil 2iSAIS 4= 2101, •fe^Pg.^OI IFEIS § 

ESohfe QH^ ^sm m^Qi 3S0ia. 



^4^6i4^B: 

^4^<y4^B3|oj dJaJ2t^S S3H. §g g^UOII ¥lxlS^fe OISS<M B^Oiaaj OlgSd S» xHeiSffe 4:31 

^fiJi 4::3iJi^« ss ^^ag^D^. oioii chshah^ mgju ?safe g£a as&^^'wi sish stiuigg 

OI€#<M lasjats ^^t,\Q\ ^ggg a§2^ oFfe A^^5)2^Ali!iiJ 
S^gf 2. XII 1&0II £iOIAH. 



&OI ^/4^<M4=BB. 

4M3I §g s^uoii ¥^xls^fe oisg<M B&om <ysB ^4'<Msife ^4=<ii:3i; ai 

EH a^afe 6!Sg gbH6l& Sg/^bHI'lS ^Safe 5!S *S°£ olfe Af^JIlSfAI:i:i! 
S^Sh 3.. Ml lifOII 2iCH/d, 



g^^^ 5. M 4&01I 2i01AH, 

j^^:?! :s fi5^6jm^, sf Ssfgre^goH ^,<i!£J^ .^§s^. A[^H^Aj>^gjoiiAi^_ m xHai.^^s 

8. m s,^Aigigoi| CHSSI^ OI^SiM ^xlM Gf2,^8Ffe 

^oi ^^gufoii coBF ^^<5iJ ^^Ai^' (M^M ^sm^ 3BD\\m ^mmo\ oimcHEm ms^^ mmul^m 



8 




20 



Ax 



Sector 2 

13 
(f1 ) 



Sector 1 

a 

(f1 ) 



(f2) 




MP 



Sector 3 



(f1 ) 



SB4 



11 




12 



# 




13 




14 



